
T he eastern Snake River Plain Aquifer is the sole sow-cc of drinking water for most of the pcoplc in 
southeast Idaho.The aquifer has lwcn studictl since the 1950s by thr U.S. Grological Survey (USGS) and 

other organi&tions. Estimated by the USGS to contain approximately 1 billion acre-feet of groundwatcr, the 
acluifw annually supplies approximatrly 40,000 acre-feet (about 642 billion gallons) of water for drinking and 
ncarlv 2 million acre-fwt of water for irri@ion and industry. c 

Most of this water is clean and rrquires no treatment to make it safe to drink. I-Iowcvcr, human activities, such 
as a@culturc and industry, havr contaminatctl portions of the aquifer. The Idaho National Engineering and 
Env&nmcntai Laboratory (INEELj is one source of contamination. Most of the grountlwatcr hcnrath the INEEL 
is dean ant1 all \vater consumccl by workers and visitors is safe. FIowcvcr, contamination exists in isolated, tlcfincd i 
arcas lwncath some facilities. None of the contamination is prrtlictcd to spread beyond the site’s bountlarirs at 
lc~cls that would post a risk to human health and the emironmcnt. 

When groundwater at the INEEL posrs a potential threat to human health and the environment, fcdcral ant1 
state laws rcquirc the U.S. Department of I%crgy (DOll) to address potential risk. Cleanup work 
is undcr\vay in known arcas of contamination at idi\-idual l’acilitics. 

The eroundwatcr in the eastern Snake Riwr Plain c 
Aquifer comes mostly ti-om mountain sno\vmclt, 
a smaller amount 
horn rain. The 
aquifer I)c@ns near c 
Ashton, Idaho, and 
flows 
southn-cst%vard 
whrrc it discbargys ‘ 
at Thousand 
Springs, Idaho. 
Water cntcring the 
aquifer near Ashton 
rrquircs 200 to 300 
years to reach 
Thousand Springs - 
and flows an 
avcragc of fiw to 
ten fret per day, 
wry fast comparcd 
to most aquifers. 

The depth to 
the aquifer’s water 
table is about 200 
ftvt at the INEEL’s 
northern ho&r 
and incrcascs 
gradually to about 900 feet at the INEEL’s 
southern bordrr. The aquifer is about 4,000 fcrt 
thick at the center of the Snake Riwr Plain. 

Groundwater in the eastern Snake River Plain 
Aquifer flows southwestward from Ashton, Idaho 
io Thousand Springs (near Hagerman, Idaho). 
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Studying Groundwater 
at the INEEL- 
Monitoring and Modeling 

Groundwater movement near a 
source of contamination results in 
areas known as contaminant plumes. 
Most plumes at the INEEL consist of 
dilute contaminant concentrations 
only slightly above drinking water 
standards, though some plumes have 
higher concentrations near the source 
of contamination. Identifying the 
location and extent of groundwater 
contamination requires careful 
placement of monitoring wells. 

More than 200 monitoring wells 
are used to rcguiarly collect 
groundwatcr samples at and around 
the INEEL,. The samples provide data 
for evaluating the groundwater’s 
quality, which indicates the 
effectiveness of cleanup efforts and 
helns scientists understand the nature 
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of the aquifer. 
Data fi-om many wells arc requir-cd 

to assess the aquifer. Though most 
wells are located near contaminant 
sources, others are located up- and 
downgradicnt of the INEEL. Some 
contaminated groundwater at the 
INEEL is in perched water zones or 
is moving downward through the 
vadose zone, areas which are 
also monitored. 

In addition to monitoring vvclls, 
scientists also use sophisticated 
computer models to study aquifers 
and evaluate various cleanup options. 
Based on a variety of assumptions, 
~-riodcls can be used to estimate future 
contaminant concentrations to 
determine potential future risks to 
human health. 

Models have a degree of 
uncertainty that result in 
conservative, and often more 
expensive, actions being taken. 
Improving the scientific understanding 
of how water and contaminants travel 
in different rock and soils will lead to 
improved modeling abilities and 
reduced costs. 
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Groundwater Contamination and Cleanup 
Practices at the INFEL today do not contributr to ground\%-atcr contamination. 

I-Iowe\-cr, the use of injection k~clls, sc\vagc drainficlds and unlined disposal 11onds in the 
past rcsultcd in an cstimatcd 27,500 acre-fwt of contaminated ground\vatcr that 
consistently cxcccds the U.S. Environmental Protection Agency’s JEI?4) drinking 
water standards. Most of this contaminated groundwater is vrry dilute, though there 
arc small areas of conccntratcd contamination at T&t Arca North and Idaho n’uclear 
Technology and Engineering Ccntcr. 

Clcannp actions arc LJII~CI-W~~ at scvrral INEEI. facility arcas using existing 
tcchnologics. Thcsc often consist of’ one or mow processes ~--biological, physical or 
chemical. 

Other steps have also been taken to protect the groundwatcr. Older disposal ponds 
havr been rcplaccd with lined evaporation ponds. Dikes and other controls arc bcinc ‘ 
used to rcducc or cliniinatc loatcr soufccs that can niobilizc contaminants. Injection 
wells arc no longer usrd and \vastc\vatcr that is disposed of in sckvagc drainficlds and 
disposal ponds no longer carries contaminants in concentrations that posr a risk. 

Groundwatcr cleanup is driven by potential risk. If monitoring and cnvironmcntal 
reviews indicate that aquiti,r contaminant concentrations lvill rxcecd cstablishcd risk 
standards beyond 100 years, cleanup actions must bt undcrtakcn. Monitoring and 
environmental J-c\-ie\vs cnsurr that contaminant lc~cls continue to diminish as cxpcctcd. 

The DOE, EP.4, and state of Idaho L>cpartnicnt of En\-ironmcntal Quality (IIjEQ) 
closclv monitor wastcwatcr to make sure new aquifer contamination dots not occur 

This map shows the general 
locations of monitoring wells 
used by INEEL, and independent 
agencies-such as the state of 
Idaho and USGS-to measure 
water quality and movement. 
More than 200 wells are used 
to monitor the groundwater at the 
INEEL. To improve clarity, many 
wells are not shown. 
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Annual recharge rate 
(270,000,OOO acre-feet) 

Acre-feet 
A volume of water. One acre-foot of 
water-equivalent to 325,850 gallons- 
can irrigate an acre of alfalfa in the arid 
west for ten days during the summer, 

Aquifer 
A layer of water-saturated rock or soil 
through which water flows in a quantity 
useful to people. The rate of flow 
depends upon porosity and permeability 
and the slope of the water table. 
Groundwater in aquifers usually flows 
very slowly only a few inches to a few 
feet per day 

Contaminant Plume 
An area of groundwater contamination, 
which is three-dimensional and is usually 
elongated along the aquifer gradient. 
Contaminants that migrate into the 
aquifer generally remain in the upper 
portion of the aquifer, but more dense 
contaminants may sink more deeply 

Drinking Water Standards 

(MCLS) 
The standards, also known as maximum 
contamination levels, that establish the 
maximum permissible levels of 
contaminants in water delivered to any 
user of a public water system. The EPA has 
the authority to control these standards to 
protect the nations drinking water. 
Because groundwater and surface water 
are often used in the same public water 
systems, regulatory agencies use MCLs to 
define contaminant levels for 
groundwater. 

Groundwater 
Water that soaks into the ground and 
percolates downward through rock or soil 
pores until it is stopped by an 
impermeable layer. Natural sources are 
rainfall, snowmelt and water that seeps 
into the ground beneath streams, rivers 
and lakes. Other sources can include 
irrigated fields, canals, wastewater 
drainfields, injection wells, leaking pipes 
and industrial cooling ponds. 

In Situ Bioremediation 
A cleanup method that injects a nutrient 
(such as sodium lactate) below ground 
into a source area to stimulate naturally 
occurring bacteria to break down volatile 
organic compounds into other harmless 
compounds. This technology prevents any 
potential risk to workers and the 
environment. 

Monitoring Wells 
Wells-of various designs and at various 
depths-used for collecting groundwater 
samples, One type of well can sample 
only the top part of an aquifer; another 
can obtain a sample that averages a 
large portion of an aquifer. 

Natural Attenuation 
The physical, chemical and biological 
processes that act without human 
intervention to reduce the mass, toxicity, 
mobility concentration or volume of 
contaminants in groundwater. 

Perched Water 

Groundwater that collects above a layer 
of relatively impermeable material, such 
as clay, and then slowly moves downward 
to the aquifer. Perched water zones are 
often present beneath reservoirs and 
industrial facilities, but disappear when 
the surface water source is eliminated. 

Vuduse Zone 

The unsaturated layers of rock and soil 
extending from the ground surface down 
to the water table, or aquifer. 
Contaminants move at different rates 
through the vadose zone depending on 
how they react with the rock and 
sedimentary material. 

Wuter Table 
The top of a water-saturated area in an 
aquifer. Water tables often fluctuate. 



Contaminants exceeding MCLs: 

* Nitrate 

Thcrc is nitrate contamination in 
the ground~~3tcr at the Central 
Facilities Area, most likely originating 
from the old Sew-age Treatment Plant 
Drainficld, which is no longer usccl. 
Current studies indicate that this 
contamination v-ill fall IXIOW regulatory 
limits by 2009. 

Contaminants exceeding MCLs: 

l Iodine- 129 

* Strontium-90 

l Tritium 

At the Idaho Nuclear~~echnolog); 
and Erqincrring Center, ratlionuclitlcs i 
have contaminated groundwater in the 
vadosc and perched \vatcr Tones and 
also the aquifer at concentrations 
exceeding EI’.A”s drinking \vater 
stantlartis. The primary sources are an 
injection well, which is no longer used, 
and contaminated soils at the 
Tank Farm. 

Scvcral cleanup measures have lwen 
taken to reduce the movcmcnt of 

contaminants in the soils ant1 \-adosc 
zone. New percolation ponds have Recti 
constructed outside the area of 
contamination (nearly t\vo miles from 
the original ponds). These are cxpec~tcd 
to be operational in 2002. 

In addition, actions haw hn taken 
to sharply reduce the amount of \vatel 
infiltrating into contaminated areas and 
arcas near the perehctl water ~oncs. 
Ground~vatcr monitoring will continue 
to ensure thcw actions are effective. 

It is expected that natural 
attenuation, dispersion and tlecav will 

1 reduce acptcr contamination to 
acccl~tal~lc Icwls bvithin 100 years. 
Some uncertaintv will remain until 
ongoing nionitorine can provide greater ‘ i 
scientific untlcrstantling of the 
effectiwncss of natural mechanisms and 
other proposed actions. 



Contuminants exceeding MCLs: 

l Trichioroethene (TCE) 

* Tetrachloroethene (PCE) 

l cis- and trans- 1,2-dichloroethene (DCE] 

* Cesium- 137 

l Tritium 

l Strontium-90 

The ~roundwatcr at Tat Arca North has been contaminated with c 
scwral wlatilc organic compounds and radionuclidcs at IcvcIs 
rxccctiing safe drinking water standards. The contamination originatctl 
from an injection well into the aquifer that was used from 1953 to 
1972. The cxtcnt of the contaminant plume is approximatcl~ 
9,000 I‘m by 3,000 fwt. 

After reviewing the original rcmcdy and rwwcr technology, the 
DOE, EPA and state of Idaho agreed t, change the rcmcdy and 
sclcctcd a combination of three mcthotls to clean up tlic 
contamination. 

In situ biowemediation, which cnhanccs natural biological actirity 
to complctcly break down volatile organic compounds, is hcing usctl in 
the immcrliatc vicinity of the injection well (the area ofgrcatcst , 
contamination). ‘lb ensure that an appropriate &cay rate meeting 
rcmetliation goals is being achicvcd, this method \viIl hc comhinctl 
with l>ump-an&treat technology, which is alrcatiy in place, and 
monitored natural attenuation. Rv combining the three mcthocls, the 
oycrall time and cost of’ rcnicdiation will Itc rctlucccl, 

Plume maps at Test Area North show how 
combined cleanup technologies are 
reducing groundwater contamination. 

Contaminants exceeding MCLs: 

l Chromium 

l Tritium 

Chromium and tritium 
contamination occurs in Idi diallo\\ 
and deep pcrchcd mater zone at the 
li.st Reactor Arca, and extends in 
plumes past the facility Iwuntlarics a* i 
lwncath the Idaho Nuclear Tdnology 
and Enginetring Center and the Central 
Facilities Arca. 

This contamination primarily 
originated from water seeping into the 
ground from cooling ponds and fr-om a c 
Mastewater injection \vcll. 

Contaminated water is no longer 
allo\vcd to seep into the vatlosc zone, 

2000 TCE Plume 
Mop Contours 

- Roads and Buildings at Test Area North 
m  ICE Contamination Contours (1000 &Ll 
1 ICE Contamination Contours (500 ii~/L) 

and the well fcasctl to IX usccl fol 
chromium injection in 1972. 

.I‘hc contaminant plumes arc 
rxpcctd to tIccay anti/or tlispcrsc to 
helovv safe drinking water standards 
within 100 years. &u-in? this time L 
period, contaminant Icvcls vdll 
continue to IX monitorctl. 

Contaminants exceeding MCLs: 

l Carbon Tetrachloride 

* Strontium-90 

Both the aquifer and pcrcltcd water 
zones at the Ratlioactivc Waste 
Managcmcnt Complex contain 
contaminants in concentrations 

c\xccctling EPA’s drinking water 
standards. The cont.amination, 
consisting of an organic chemical and a L 
ratlionuclitlc, ori@natcd primarily from 
burictl waste at tiw Suhsurfacc Disp0sal 
Arca. Extcnsivc groundwatcr and 
vatlosc zone monitoring is untlerwa~- to 
learn more ahout contaminant 
migration. i 

The rstimatrd 1 .0X million pounds 
of carbon tctracliloritlc comprise 
approximatcI>- 75 pcrccnt of the 
volatile organic compounds disposed of 
at the Suhsurfacc Disposal Area. The 
n1ig.yation of these compounds cause ‘ 
drinking water standards (maximum 
contamination Ic~cls) to IX cxccctletl. 
Since January 1996, more than 100,000 
pounds of these \olatilc organic 
compounds haw \)ccn vacuum 
cxtractctl and tIcstro);cd to mitigate the 
contamination. 
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